Induction of glucose-6-phosphate dehydrogenase in primary cultures of adult rat hepatocytes. Requirement for insulin and dexamethasone.
To determine the relative contributions of glucose, insulin, dexamethasone, and triiodothyronine to the induction of hepatic glucose-6-phosphate dehydrogenase, hepatocytes isolated from normal or adrenalectomized rats, either fasted or fed, were examined in culture. Addition of insulin (42 milliunits/ml, 0.9 microM) and dexamethasone (1 microM) to hepatocytes obtained from 3-day-fasted rats and cultured for 48 h in serum-free Dulbecco's medium resulted in a 7- to 11-fold increase in Glc-6-P dehydrogenase specific activity compared with a 2- to 3-fold increase in activity in control cultures incubated without added hormones. The effects of insulin and dexamethasone were independent of DNA synthesis, dose-dependent, and additive; each contributing about one-half of the total response. Medium glucose was neither sufficient nor necessary for the insulin- or dexamethasone-stimulated increase in Glc-6-P dehydrogenase specific activity. Addition of triiodothyronine (10 microM) preferentially blocked the dexamethasone-stimulated increase in Glc-6-P dehydrogenase specific activity. Insulin failed to stimulate the induction of Glc-6-P dehydrogenase in hepatocytes obtained from normal fed rats or from fasted and fed adrenalectomized rats. However, insulin caused a significant increase in the Glc-6-P dehydrogenase specific activity of these cells when dexamethasone was concurrently added to the culture medium.